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Basic R&D for High Gradient SC Niobium Cavities in KEK L-band Group

Fabrication Method
of High Gradient

SC Cavities
Eacc ~ 40MV/m

Degradation Free
Final Cavity Assembly

Method

Cost-Effective
Cavity Production

Method

1) High pure niobium material RRR~200

2) Electropolishing (EP)

3) High Pressure Water Rinsing (HPR)

4) Baking (70~140oC)

1) Opening vacuum with Argon Gas

2) Simple Aluminum Vacuum Sealing

Nb/Cu Clad Seamless Cavity

Cost-Effective   &   High Gradient   &   Highly  Reliable  SC Cavities
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K-14 : half cell annealed at 1400oC, EP

K-8 : BP, 760oC anneald, EP

K-9 : BP, 760oC annealed, EP
JL-1 : fabricated at CEBAF, CP, EP

K-11 : CP, 760oC annealed, EP
K-22 : CP, EP
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High Gradient SC cavity performance by electropolishing



Degradation Free Cavity Final Assembly Method
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K-7 15th : Reference ( Baked )
       16th : N

2
 exposure for 1 day, No Bake

       22nd : Reference ( HPR & Bake )
       23rd : N

2
 exposure for 1 day & No Bake

       24th : Reference ( HPR & No Bake )
       25th : N

2
 exposure for 1 day & No Bake

      26th : HPR & No Bake
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N
2
 Exposure & No Bake
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K-7 38th: Reference (HPR & No Bake)

      39th: Ar gas exposure for 10 days & No Bake
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Argon gas exposure effect

Nitrogen Gas Exposure Effects

Argon Gas Exposure



  Aluminum Simple Vacuum Sealing



                                                                                     

                                                                   Hydro-formed by W.Singer at DESY

Nb/Cu Clad Seamless Cavities
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: 2K, before quench
: 2K, after quench
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Nb/Cu clad cavity hydro-formed in DESY,

After annealing 800oC and bake 140oC,
 cold tested by P.Kneisel

quench

Excellent Cavity Performance of Nb/Cu Seamless




